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1) Rapid screening for soybean lines potentially capable of biparental 
inheritance of plastid DNA. 
Introduction: Shortly after the rediscovery of Mendel's work in 1900, 
Correns (1909) reported the maternal inheritance of a chlorophyll deficiency 
in Mirabilis jalapa and Baur (1909) described biparental transmission in 
Pelargonium zonale. Since then, the pattern of plastid transmission has 
been determined genetically in some 60 species of angiosperms (see Kirk and 
Tilney-Bassett, 1978; Tilney-Bassett and Abdel-Wahab, 1979, and references 
therein). Recently, there have been genetic reports that indicate that plas-
tids are inherited maternally in Glycine max (Palmer and Mascia, 1980; Shoe-
maker et al., 1985). 
The use of fluorescence microscopy to study developmental processes in 
pollen is evolving into a powerful tool (Coleman and Goff , 1985 ; Hough et al., 
1985). Recently, we reported a DNA-specific fluorochrome/epifluorescence mi-
croscopy protocol that permits rapid screening for plant species potentially 
capable of biparental inheritance of plastid DNA (Coleman et al . , 1986) . The 
purpose of the study reported herein is to present the results of our screen-
ing of soybean germplasm sources, as well as commercial cultivars, for lines 
potentially capable of biparental transmission of plastid DNA using the fluo-
rochrome/ epifluorescence methodology. 
Methods and materials: Soybean plants were grown in the greenhouse fa-
cilities at Brown University. Mature pollen grains were collected from flow-
ers , fixed in ethanol:acetic acid (3:1), and subjected to analysis as pre-
viously described by Coleman and Goff (1985). Pollen grain preparations were 
stained with 0.05 µg/ml 4' ,6-diamidino-2-phenylindole (DAPI) in Mcllvaine's 
buffer (pH 4) and DAPI-DNA fluorescence was revealed by using a Zeiss photo-
microscope equipped with a 100 W mercury lamp to deliver excitation light and 
the Zeiss 48-77-02 combination of excitation and emission filters. DNase-
treated controls served to monitor the specificity of the staining for DNA. 
Plant species potentially capable of paternal transmission of plastid DNA 
were scored positive if cytoplasmic DNA aggregates were observed in the gen-
erative cell of mature pollen grain preparations . At least 50 pollen grains 
from two plants were examined from each soybean line. 
Results: Preliminary results obtained from seven cultivars or accessions 
of G. max , and one accession of G. soja , indicate that plastids are inherited 
maternally (Table 1). In none of the pollen grain preparations examined was 
there any cytoplasmic DNA in the generative cells . 
Discussion: Our lab has been developing the use of DNA-specific fluoro-
chromes for studying nuclear and chromosome morphology in developing pollen 
(Coleman and Goff , 1985). DAPI, the fluorochrome most used in our investiga-
tions, recently has been used to detect putative plastid DNA in generative 
and/or sperm cells of pollen (Coleman et al . , 1986). We have observed tiny 
DNA aggregates in the cytoplasm of the generative or sperm cells in mature 
pollen grains from plant species previously determined genetically to have 
biparental inheritance of plastids. No such DNA aggregates were observed in 
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Table 1. Soybean lines from which mature pollen grains were subjected to 
DAPI/epifluorescence microscopy 
Latin 
name 
G. max 
G. soja 
Cultivar or 
accession 
N53-3494 
PI 157.469 
Arlington 
Asgrow 5474 
Essex 
Kent 
Peking 
407.205 
Cytological 
evidence for mode of 
plastid inheritance 
maternal 
maternal 
maternal 
maternal 
maternal 
maternal 
maternal 
maternal 
virtually all of the plant species studied in our lab which were known via 
prior genetic studies to have maternal inheritance of plastids. The cytolog-
ical results from our lab have corroborated 27 out of 30 genetic studies done 
previously to determine plastid inheritance patterns. 
We decided to use the fluorochrome/epifluorescence microscopy protocol 
on soybean for the following reasons: (i) soybeans are an economically im-
portant crop; (ii) there is tremendous variability between genera within the 
Fabaceae for mode of plastid transmission. Cytological evidence indicates 
that 4 out of 13 genera are potentially capable of biparental inheritance; 
and (iii) from our cytological evidence, we believe there may be variation 
within some species for the pattern of plastid inheritance. The basis for 
this third point may be that retention of organelle DNA through pollen de-
velopment is a developmental trait that may be under the control of only one 
or a few nuclear genes. 
The knowledge gained by our investigation of plastid inheritance patterns 
may have a significant impact on crop improvement. Breeders seeking to manip-
ulate organelle genomes should profit immediately. The significance of our 
preliminary findings warrants our continued investigation of soybean germ-
plasm potentially capable of biparental transmission of plastid DNA. Present-
ly, we have a number of G. max lines, as well as other species of Glycine, 
growing in the greenhouse, and we would be willing to examine other lines, if 
seed were sent . 
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